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This invention is concerned with synthetic polypeptides 
which are hydrolysable by enzymes and which may be 
formed into ?laments or ?lms. 

In the practice of surgery, a strand or ?lament used 
to sew together the open parts of a Wound, is referred 
to as a “suture”; when used to tie blood vessels it is 
known as a “ligature.” The word “suture” is used in this 
speci?cation to refer to both sutures and ligatures. 

Sutures are either absorbable or non-absorbable. The 
only completely absorbable suture is of animal origin 
and is known, generically, as cat-gut. This material is 
composed largely of the protein collagen, which is ab 
sorbed o1- digested, during the healing process, by the 
tissues in which it is embedded. The absorption is brought 
about by proteolytic enzymes in the tissues which hy 
drolyse the collagen into its component amino acids 
which are readily metabolised. 
The rate of proteolysis of collagen can be slowed by 

tanning the protein, as is done, for example, in the 
production of chromicised cat-gut. In this way, a num 
ber of sutures having di?erent life-spans in proteolytic 
environments, may be derived :from a single sample of 
raw cat-gut, simply by varying the severity of the tan 
ning process. 
We have made a ?bre-forming synthetic polypeptide 

which has a property similar to that of collagen, in that 
it is subject to proteolysis. 

Accordingly, the present invention is a polypeptide 
subject to proteolysis, comprising a copolymer of an 
L-imino acid and an L-amino acid. 

L-proline and L-hydroxyproline are the preferred imino 
acids and they may be used in conjunction with such 
amino acids as L-glutamic acid and L-alanine in form 
ing the polypeptide. 
The rate of proteolysis of the polypeptide increases 

with the proportion of the imino acid component and 
it is merely a matter of experiment to discover the ratio 
of imino acid to amino acid residues which endows the 
polypeptide with a desirable resistance or susceptibility 
to proteolysis. 
For use in sutures, the polypeptide need contain no 

more than from 5 to 15 percent of the imino acid, but 
it is also possible to slow the rate of proteolysis of the 
polypeptide containing this amount or more of the imino 
acid by tanning, as is done for cat-gut by transforming 
it to chromicised cat-gut for example. 
We have made the polypeptide from a mixture of the 

N-carboxyanhydride derivatives of the amino-acid and 
the imino acid. The mixture is reacted in an inert solvent 
for the polypeptide to form a viscous solution with evolu 
tion of carbon dioxide. The solution of polypeptide may 
then be extruded to form ?laments or ?lms by contact 
with a coagulant o1- evaporation of the solvent, i.e. using 
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wet spinning or dry-spinning techniques. The ?lms and 
?laments are strengthened and rendered less soluble by 
stretching. 
The ?laments are useful sutures and the ?lms may be 

sliced to form sutures or used as absorbable panels in 
surgery. 
The invention is illustrated ‘by the following example. 

EXAMPLE 

A mixture of 1 gram of L-proline N-carboxy anhy 
dride and 11.93 grams of 'y-methyl L-tglutamate N-car 
boxy anhydride was dissolved with warming in a mix— 
ture of ethyl acetate (19.4 ml.) and methylene chloride 
(35.8 ml.). The initiator, 9.5 ml. of N/lO tri-n-butyl 
amine in methylene chloride, was added and the polym 
erisation took place over a period of 15 hours at 40° C. 
The polypeptide solution could be cast into ?lms or 

spun into ?laments by extrusion into coagulants such 
as ether or ether/ acetone mixtures. The unstretched ?la 
ments were found to be insoluble in water, readily solu 
ble in dichloroacetic acid and tri?uoracetic acid, and 
sparingly soluble in glacial acetic acid, formic acid, 
chloroform, methylene chloride and N,N-dimethyl ‘form 
amide. The ?laments were stretched by 400 percent and 
this has the effect of reducing their solubility in all the 
above-mentioned solvents, as well as increasing the ?la 
ment tenacity to 1.6- gram/ denier. 
The absovbability of the sutures of the ?lamentary 

polypeptide was tested “in vitro” by incubation in media 
containing proteolytic enzymes such as trypsin and 
papain. The method used was that employed by Lennox 
& Forss (Journal of the Society of Leather Trades Chem 
ists, 36, 322) in their examination of the digestion of 
tanned collagen by enzymes. The results of these de 
terminations showed that the polypeptide had a rate of 
proteolysis similar to that of chromicised cat-gut. 
When a strand of the polypeptide was immersed in 

the papain solution at 50° C. for one hour, it sutfered 
a loss of weight of 11.4 percent. 
What Iclaim is: 

' 1. A solid, ?ber forming, water insoluble polypeptide 
copolymer capable of proteolysis consisting essentially 
of an L-imino acid selected from the group consisting of 
L-proline and L-hydroxy proline and an L-amino acid 
selected from the group consisting of L-glutamic acid 
and L-alanine. 

2. The copolymer claimed in claim 1 in which the 
proportion of L-imino acid is between about 5 and about 
15% by weight and the proportion of L-amino acid is 
between about 85 and about 95% by weight. 

3. A ?lament formed from the copolymer of claim 1. 
4. A ?lm formed from the copolymer of claim 1. 
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